A Gram-stain-positive, aerobic bacterial strain, designated SL15-1 T , was isolated from desert soil which was sampled from the rhizosphere of Ammopiptanthus mongolicus, Hangjin Banner, Ordos, Inner Mongolia, northern China. Phylogenetic analysis based on 16S rRNA gene sequences revealed that strain SL15-1 T was clustered with Kribbella strains, sharing the highest similarity of 16S rRNA gene sequence (96.97 %) with Kribbella sandramycini DSM 15626 T . Strain SL15-1 T contained diphosphatidylglycerol, phosphatidylglycerol, phosphatidylcholine, an unknown phospholipid, an unknown lipid and two unknown aminophospholipids as the major polar lipids. MK-9(H 4 ) was the predominant menaquinone, while anteiso-C 15 : 0 , iso-C 16 : 0 , C 17 : 1 !8c and iso-C 14 : 0 were the major cellular fatty acids. Its genomic DNA G+C content was 65.3 mol%. The results of physiological and biochemical tests allowed the discrimination of strain SL15-1 T from its phylogenetic relatives.
potato tuber [4] and Kribbella lupini was isolated from surface-sterilized root of Lupinus angustifolius [13] .
During an investigation of bacterial diversity in a desert soil location in Hangjin Banner (107 49¢ 21¢¢ E 40 04¢ 12¢¢ N), Ordos, Inner Mongolia, northern China, one bacterial strain, designated SL15-1 T , was isolated from the rhizosphere of Ammopiptanthus mongolicus, a common desert psammophyte, by using the 10-fold dilution method on Luria-Bertani (LB) agar (10 g tryptone l
À1
, 5 g yeast extract l
, 10 g NaCl l
, 20 g agar l
, pH 7.0) at 30 C for 2-3 days in dark. The strain was purified by repeatedly streaking on LB agar. After growing the cells in LB broth by shaking at 150 r.p.m. for 24 h, the genomic DNA of strain SL15-1 T was prepared using the DNA extraction kit (Biotech) according to the manufacturer's instructions. The 16S rRNA gene was amplified with the primer set 27F (5¢-AGA GTT TGA TCM TGG CTC AG-3¢) and 1492R [5¢-TAC GG(C/T) TAC CTT GTT ACG ACT T-3¢] with the protocol described earlier [14] . The PCR amplicon was purified with a PCR purification kit (Biotech), ligated to pMD19-T vector (TaKaRa) according to the manufacturer's instructions and sequenced. The nearly-complete (1475 nt) 16S rRNA gene sequence of strain SL15-1 T was first compared with the available 16S rRNA gene sequences using the BLAST program (www.ncbi.nlm.nih.gov/blast) to determine its approximate phylogenetic affiliation. Phylogenetic analysis was performed using the software packages MEGA version 6.1 [15] after multiple sequence alignment by CLUSTAL_X software [16] . Phylogenetic trees were reconstructed with neighbourjoining [17] , maximum-likelihood [18] and minimumevolutionary [19, 20] algorithms. Tree topology was assessed by bootstrap resampling method with 1000 replicates [21] . The 16S rRNA gene sequence similarities between SL15-1 T and its related strains were calculated using the EzTaxon-e server (http://www.ezbiocloud.net [22] ). The neighbour-joining tree revealed that strain SL15-1 T clustered with Kribbella species (Fig. 1) The genomic DNA G+C content was determined by the thermal denaturation method [24] using DNA from Escherichia coli K12 as a standard reference. For determining the cellular fatty acids, cells of strain SL15-1 T as well as its relatives K. sandramycini DSM 15626 T , K. albertanoniae JCM 30547
T and K. endophytica JCM 30548 T were grown on trypticase soy agar (TSA; Difco) at 30 C and were harvested at roughly the same growth stage in the exponential phase (24 h). The fatty acid methyl esters were prepared and identified following the instructions of the Microbial Identification system (MIDI) as described previously [25] . Polar lipids were extracted with chloroform/methanol and examined by two-dimensional TLC by spraying with specific reagents as described by Kates [26] . Menaquinones were extracted with chloroform/methanol (2 : 1, v/v) and analysed as described by Komagata and Suzuki [27] using HPLC. The G+C content of genomic DNA was 65.3 mol% (Table 2) , which is slightly lower than the values recorded for Kribbella strains, 66-77 mol% [2] . The cellular fatty acids of strain SL15-1 T and its relatives are listed in Table 1 . Anteiso-C 15 : 0 (26.8 %), iso-C 16 : 0 (20.7 %), C 17 : 1 !8c (11.3 %) and iso-C 14 : 0 (11.3 %) were the major fatty acids of strain SL15-1 T , similar to those of K. sandramycini DSM 15626 T , K. albertanoniae JCM 30547 T , K. endophytica JCM 30548 T (Table 1 ) and the other Kribbella strains [1] . However, there were some differences in the proportions of some fatty acids. For example the contents of C 17 : 1 !8c and iso-C 16 : 0 in strain SL15-1 T were apparently higher than those of the three reference strains. MK-9(H 4 ) (83 %) is the predominant isoprenoid quinone, in line with those of Kribbella strains, while minor amounts of MK-8 (17 %) were also detected in strain SL15-1 T . The major polar lipids of strain SL15-1 T are diphosphatidylglycerol, phosphatidylglycerol, phosphatidylcholine, one unknown phospholipid, two unknown aminophospholipids and one unknown lipid (Fig.  S3 ). The profile of the strain's polar lipids was similar to those of Kribbella strains. This polar lipid profile and predominant quinone both supported the designation of strain SL15-1 T to the genus Kribbella.
After cells of strain SL15-1 T were grown on LB agar at 30 C for 24 h, they were harvested, negatively stained with 1 % (w/v) phosphotungstic acid and observed by using transmission electron microscopy (Hitachi-7000). Gram staining was investigated as described by Smibert and Krieg [28] . The growth of strain SL15-1
T was assessed at various temperatures (4, 10, 15, 20, 25, 30, 35, 40 and 45 C) . Growth at different pH values (pH 4.0-12.0 in 1.0 unit interval) was assessed in LB medium adjusted with 10 % of HCl or NaOH solutions, after 2 days incubation at 30
C. NaCl tolerance was tested using a modified LB broth containing 0-8 % (w/ v) NaCl (at intervals of 1 %). Antibiotic sensitivity tests were performed using the diffusion method [29] on MuellerHinton agar and LB agar with filter-paper discs (8 mm diameter) containing one of the following antibiotics: ampicillin (10 µg), amoxicillin (10 µg), bacitracin (0.04 U), carbenicillin (100 µg), cefradine (30 µg), chloromycetin (30 µg), erythromycin (15 µg), gentamicin (10 µg), kanamycin (30 µg), lincomycin (2 µg), novobiocin (30 µg), penicillin G (10 U), polymyxin (300 U), rifampicin (5 µg), roxithromycin (15 µg), spectinomycin (100 µg), streptomycin (10 µg), trimethoprim (5 µg), tetracycline (30 µg) and vancomycin (30 µg). Oxidase and catalase activities were evaluated by adding oxidase reagent (bioM erieux) and 3 % hydrogen peroxide solution to fresh colonies [30] . Other biochemical characteristics were tested using API 20 NE and API ZYM kits (bioM erieux) according to the manufacturer's instructions. The positive results from API 20 NE test were confirmed by using traditional methods [30] . The methyl red reaction, hydrolysis of starch and the assimilation of other carbon sources were tested following the method in literature [30] . The reference strains K. sandramycini DSM 15626 T , K. albertanoniae JCM 30547 T and K. endophytica JCM 30548
T were tested under the same conditions. Phenotypic features of strain SL15-1 T are described in the species description as well as in Table 2 .
The phylogenetic, phenotypic, chemotaxonomic and morphological data all supported that strain SL15-1 T represents a novel species of the genus Kribbella, for which the name Kribbella deserti sp. nov. is proposed.
DESCRIPTION OF KRIBBELLA DESERTI SP. NOV.
Kribbella deserti (de.ser¢ti. L. gen. n. deserti of a desert).
Cells are strictly aerobic, Gram-stain-positive, non-motile actinobacterium. Aerial mycelium is white and consists of hyphae that fragment into elongated rod-shaped elements. Vegetative mycelium is creamy and shows hyphae that are broadly branched. Colonies on LB are pasty and have lichenous shapes with irregular edges. Grows at 10-40 C (optimum, 30 C), pH 6.0-8.0 (optimum, pH 7.0) and 0-4.0 % (w/v) NaCl (optimum, 3.0 %). Positive for activities of urease, catalase, aesculin hydrolysis, b-galactosidase, alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, a-chymotrysin, acid phosphatase, a-galactosidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase, a-fucosidase and 
Thermasporomyces composti JCM 16421 T (AB535715)
Propionicimonas paludicola Wf (AB078859)
Micropruina glycogenica Lg2 T (AB012607)
Propionicicella superfundia BL-10 T (DQ176646) starch hydrolysis; but negative for activities of oxidase, methyl red reaction, nitrate reduction, indole production, glucose fermentation, arginine dihydrolase, gelatin hydrolysis, valine arylamidase, cystine arylamidase, trypsin, naphthol-AS-BI-phosphohydrolase and b-glucuronidase. Assimilates D-glucose, sucrose, L-rhamnose, D-fructose, Larabinose, mannitol, L-phenylalanine and malic acid; but does not assimilate N-acetylglucosamine, acetic acid, adipic acid, L-arginine, butyl alcohol, aspartic acid, capric acid, creatine, citric acid, ethanol, L-glutamate, inositol, lactose, Lleucine, malonic acid, maltose, D-mannose, methanol, phenylacetic acid, L-proline, potassium gluconate, L-serine, trisodium citrate and D-xylose. Resistant to bacitracin, tetracycline, amoxicillin, streptomycin, vancomycin, rifampicin, trimethoprim and lincomycin; but susceptible to polymyxin, chloromycetin, roxithromycin, carbenicillin, cefradine, penicillin G, gentamicin, erythromycin, novobiocin, spectinomycin, ampicillin and kanamycin. The major fatty acids are anteiso-C 15 : 0 , iso-C 16 : 0 , C 17 : 1 !8c and iso-C 14 : 0 . The major isoprenoid quinone is MK-9(H 4 ), with MK-8 as a minor quinone. Diphosphatidylglycerol, phosphatidylglycerol, phosphatidylcholine, one unknown phospholipid, one unknown lipid and two unknown aminophospholipids are the major polar lipids. 
Microlunatus phosphovorus NM-1 T (AP012204)
Friedmanniella
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The authors declare that there are no conflicts of interest. T ; 4, K. endophytica JCM 30548 T . All strains are positive for the activities of catalase, urease, aesculin hydrolysis, b-galactosidase, alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, a-chymotrysin, a-glucosidase, b-glucosidase, Nacetyl-b-glucosaminidase and a-mannosidase, and assimilation of malic acid, D-glucose and L-arabinose. All strains are negative for the activities of gelatin hydrolysis and indole production. +, Positive; À, negative; ND, no data available. 
